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(54) New fogging solution for a reversal process 

(57) The present invention relates to a new fogging 
photogoraphic processing solution for a reversal proc- 
ess comprising a compound (I) and a bi-nucleophilic 
agent, wherein the compound (I) corresponds to the fol- 
lowing formula : 



solution comprising a bi-nudeophi!ic agent 

The new solution obviates the instability and ecolo- 
gicia! disadvantages of known chemical fogging agents. 
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wherein 

A is a group capable of being adsorbed to the silver 
halide surface, 

L is a linking group and r is 0 or 1 , 
R 1 and R2 are independently selected from an alkyt 
group, substituted or unsubstituted, and an aryt 
group substituted or unsubstituted. 

The invention further relates to a process of produc- 
ing a positive image by imagewise exposure of a 
reversal silver halide material comprising contacting the 
material with the above fogging solution or by image- 
wise exposure of such a materia! containing a com- 
pound (I) comprising contacting the material with a 
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Description 

Field of the Invention 

5 [0001 ] The present invention relates to a new fogging photographic processing solution for a reversal process. The 
present invention also concerns a process of producing a positive photographic image by imagewise exposure of a pho- 
tographic reversal material, the reversal step being carried out with the new fogging solution of the present invention. 

Background of the Invention 

10 

[0002] In conventional colour photography, photographic products contain three superimposed units of silver halide 
emulsion layers, one to form a latent image corresponding to exposure to blue light (blue-sensitive), one to form a latent 
image corresponding to exposure to green and one to form a latent image corresponding to exposure to red. 
[0003] During photographic processing, the developing agent reduces the silver ions of each latent image. The thus- 

is oxidised developing agent then reacts in each unit with a dye-forming coupler to produce yellow, magenta and cyan dye 
images respectively from the recordings in blue, green and red. This produces negative colour images. 
[0004] The reversal photographic products which enable positive images to be obtained comprise the same three 
superimposed units of silver halide emulsion layers, each of these units containing respectively a yellow, magenta and 
cyan dye-forming coupler. In the usual photographic reversal process for producing positive colour image, after expo- 

20 sure, the reversal photographic product is first developed with a first black-and-white developing bath (latent image 
development), then it is uniformly exposed and the exposed material is subjected to a seoond development with a col- 
our developing bath. The process is oompleted by fixing and bleaching the color photographic material. 
[0005] It is known to replace the uniform exposure by using a chemical fogging agent which is added at the latest to 
the second development. Compounds known as fogging agents are, for example, boranocarbonates, borohydrides. 

25 alkylaminoboranes, tin (II) compounds and thioureas. 

[0006] Applicant's co-opending UK patent application no. 9716555.9 of even date herewith describes a photographic 
material comprising a coupler capable of releasing a development accelerator which is a 1-phenyl-3-pyrazolidinone. 

Problem to be solved by the Invention 

30 

[0007] One of the drawbacks of some of the fogging agents commonly used is that they are unstable in solution. Some 
of these compounds cause instability of the colour developing bath when carried over from the fogging bath into the col- 
our developing bath. The use of some of these compounds is strictly controlled for ecological reasons. 
[0008] It is therefore an object of the present invention to find a new chemical fogging solution for a photographic 
35 reversal process which reduces or substantially obviates the disadvantages of the known chemical fogging agents. 

Summary of the Invention 

[0009] According to the present invention there is provided a photographic processing solution for a reversal process 
40 comprising a compound (I) and a bi-nucleophilic agent, wherein the compound (I) corresponds to the following formula : 



45 




50 

wherein 

A is a group capable of being adsorbed to the silver halide surface, 
55 L is a linking group and r is 0 or 1, and 

R 1 and R 2 are independently selected from an alkyl group, substituted or unsubstituted, and an aryl group, substi- 
tuted or unsubstituted. 
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[001 0] The present invention further provides a process of processing a positive photographic image by imagewise 
exposure of a photographic reversal silver halide material, comprising the step of contacting the photographic material 
with the solution of the present invention. 

[0O1 1 ] The present invention also provides a process of producing a positive photographic image by imagewise expo- 
5 sure of a photographic reversal silver halide material, the reversal material containing a compound (I) as defined above, 
comprising the step of contacting the photographic material with a photographic solution comprising a bi-nudeophilic 
agent 

[0012] It has been found surprisingly, that the compound (I), when associated with a bi-nucleophilic agent, acts as a 
fogging agent. Unexpectedly, the fogging activity of the compound (I) in the presence of a bi-nucleophiiic agent 
10 increases as less of the compound (I) is used except at very low levels of compound (I). 

Brief Description of the Drawings 

[0013] For a better understanding of the present invention, reference will now be made, by way of example only, to 
is the accompanying drawings in which Figures 1 to 8 are the graphs which illustrate the sensitometric results obtained 
from the solutions of the present invention and comparative solutions exemplified in the examples of the invention. 

Figure 1 illustrates the results from a composition comprising hydroxylamine and a compound (I) compared to a 
control composition without a compound (I). 
20 Figure 2 illustrates the results from a time-of-development series for a composition comprising hydroxylamine and 
a compound (I) compared to a control composition without a compound (I). 

Figure 3 illustrates the results from a composition (a) being a control comprising hydroxylamine but no compound 
(l)(b) containing both hydroxylamine and compound (I) and (c) containing compound (I) but no hydroxylamine. 
Figure 4 illustrates the results from a composition comprising hydroxylamine and a compound (I) showing the effect 
25 of reversal. 

Figure 5 illustrates the results from a time-of-development series for a composition comprising hydroxylamine and 
a compound (I) compared to a control composition without a compound (I). 

Figure 6 illustrates the results from a control composition comprising no compound (I) with three compositions 

wherein a compound (I) is added after different intervals of time. 
30 Figure 7 illustrates the results from incorporating a compound (I) at three different levels in an emulsion layer, the 

developer containing hydroxylamine but no compound (I). 
Figure-8-illustrates the results from-incorporating a compound (I) at three different layers in an-emulsion layer, the 

developer containing neither hydroxylamine nor a compound (I). 

36 Detailed Description of the Invention 

[0014] According to the present invention, R 1 and R 2 of the above formula (I) may independently be an alkyl group 
having from 1 to 12 carbon atoms, which may be substituted or unsubstituted. The alkyl groups include straight or 
branched chain unsaturated or saturated alkyl groups or cycloalkyl groups. According to a preferred embodiment Rj 
40 and R 2 are independently an alkyl group having from 1 to 4 carbon atoms. 

[0015] As substituents of the alkyl groups, a large number of substituent groups can be contemplated. For example, 
the substituent can be hydroxy, alkoxy, carboxy, amino, amido, carbamoyl, sulphonamido and sulphamoyl, each of these 
being capable of further substitution, e.g. with an alkyl group. 

[0016] "me alkyl groups can be for example methyl, ethyl, or propyl, especially methyl or ethyl. 
45 [0017] Alternatively. Rj and R 2 may independently be an aryl group, especially a phenyl group, optionally substituted 
in particular by one or more halogen, alkyl or alkoxy groups. 

[0018] The group A capable of being adsorbed to the silver halide surface defines a group well known in the photo- 
graphic field. For example, A can be selected from thioureas, triazoles, benzotriazoles, mercaptotetrazoles, mercap- 
toimidazoles, mercaptothiazoles. mercaptooxazoles, mercaptotriazoles, indazoles, imidazoles, benzimidazoles and 
50 thioethers. According to one embodiment, A is a benzotriazole group. 

[0019] Trie linking group Lean be alkylene, -CO-, -CO-0-, -0-CO-, -CONR-, -NRCO-, -S0 2 NR-, -NRS0 2 -, where R 
= H, alkyl or aryl ; -O-, -O-tCH^n-O- or -0-(CH 2 ) n -CMX)-, where n «= 1-5. 

[0020] According to a specific embodiment, L is in particular the group -O-CO, linked via the oxygen atom to the phe- 
nyl group in formula (I), the linking group being hydrolysable in developer solutions. Accordingly, the compound (I) when 
55 present in the developer is hydrolysed which results in the deactivation of the nucleating ability of the compound after 
a period of time, for example after a period of time from 15 sec. to one hour, i.e. it seH-destructs. 
[0021] In the scope of the present invention, a bi-nucleophilic agent is an agent which comprises two active nude- 
ophilic sites. A bi-nudeophilic agent is for example hydroxylamine, hydrogen peroxide, hydrazine or substituted hydra- 
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zine. According to one embodiment, the bi-nucleophilic agent is hydroxylamine. Indeed, it is advantageous to use 
hydroxylamine as the bi-nucleophilic agent since hydroxylamine is generally already present in developing solutions in 
order to prevent oxidation of the solution. 

[0022] According to one erribodiment, both the compound (I) and the bi-nudeophilic agent are present in a processing 
5 solution. Such a processing solution can be, for example, a fogging solution or a colour developing solution. In this 
embodiment, the amount of the bi-nucleophilic agent is from 1 x 10" 3 M to 0.3 M, preferably 6 x 1 0 " 3 M to 0.12 M, more 
preferably 1.2 x 10' 2 M to 0.06 M. The amount of compound (I) is from 3 x 10' 7 M to 3 x 10" 3 M, preferably 3 x 10' 5 M 
to3x10- 5 M. 

[0023] According to another embodiment the compound (I) can be incorporated in the reversal photographic material, 
w whereas the binucleophilic agent is present in a processing solution. In this embodiment, the amount of the binucle- 
ophiiic agent is as defined hereinabove and the coverage of compound (I) is from 1 x 10" 6 mol/m 2 to 3 x 10* mol/m 2 , 
preferably 10* 5 mol/m 2 to 10" 4 mol/m 2 . 

[0024] The reversal photographic processing conventionally comprises a black-and-white developing step, a reversal 
step, a color developing step, a bleaching step, a fixing step and one or more washing steps. The bleaching step and 

is the fixing step can be combined in a single bleach-fixing step. 

[0025] Black-and-white developers are well known and include a silver halide reducing agent such as an aminophe- 
nol, a polyhydroxybenzene e.g., hydroquinone and its derivatives, a 3-pyrazolidone, a pyrogailol, pyrocatechol and 
ascorbic acid. Black-and-white developers have been described in Research Disclosure ; September 1994, No 36544 
(called thereafter Research Disclosure), Section XIX. A. 

20 [0026] Colour developers comprise compositions which, in their oxidised form, react with a colour coupler to form an 
image dye, the coupler being present either in the developer or in the photographic material. 
[0027] Preferred colour developing agents are p-phenylene diamines. Especially preferred are 4-amino-3-methyt-N,N- 
diethylaniline hydrochloride, 4-amino-3-methyl-N-ethyl-N-p-(methanesulphonamido)ethylaniline sulphate hydrate, 4- 
amino-3-methyl-N-ethyl-N-p-hydroxyethylaniline sulphate, 4-amino-3-p- (methanesuiphonarrudo)ethyi-N,N-diethyl- 

25 aniline hydrochloride and 4-amino-N-ethyl-N-(2-methoxyethyO-m-toluidine di-p-toluene sulphate. 

[0028] Developers can contain a large number of materials. They can contain preservatives, antifogging agents, 
chelating agents for avoiding calcium or magnesium precipitation, ect. Materials which can be used in the developer 
baths were described in detail in Research Disclosure. Section XIX. 

[0029] The bleaching baths conventionally contains metallic ions chelated with aminopolycarboxylic acids such as 
so chelated Fe(lll), Co(lll), Cr(VI), Cu(ll) etc. Compounds useful for bleaching baths are disclosed in Research Disclosure, 
Section XXA. 
~[0030]"^S"fi^"bathTOnsiste^ 
being eliminated by washing. The compounds useful for the fixing step are disclosed in Research PisClPStire, Section 
XXB. Such compounds are conventionally thiosulphates such as ammonium thiosulphate. 
35 [0031 ] The bleaching solution and the fixing solution can be combined in a single solution called a bleach-fixing solu- 
tion. Such a solution is disclosed in Research Disclosure. Section XXC. 

[0032] The reversal photographic processing can include one or more additional steps such as washing steps, stabi- 
lizing steps or stopping steps as disclosed in Research Disclosure. Section XXD. 

[0033] The emulsions useful for the present invention can be prepared according to different methods known and 

40 Hocmhort in posftarch Disclosure. Section l-C. 

[0034] The hydrophilic colloidal binder frequently used to manufacture the emulsions is generally gelatine or a gela- 
tine derivative. This gelatine can be replaced in part by other synthetic or natural hydrophilic colloids such as albumen, 
casein, zeTn, a polyvinyl alcohol, cellulose derivatives such as carboxymethylcellulose for example. Such colloids are 
described in Section II of Research Disclosure. 

45 [0035] The silver halide emulsions of the present invention can be chemically sensitised as described in Research 
Disclosure. Section IV. In a conventional fashion, the emulsions are sensitised with sulphur, selenium and/or gold It is 
also possible to sensitise the emulsions chemically by reduction. 

[0036] The silver halide emulsions can be sensitised spectrally as described in Research Disclosure. Section V. The 
conventional sensitising dyes are polymethine dyes, which comprise cyanines, merocyanines, complex cyanines and 

so merocyanine, oxonols, hemioxonols, styryls, merostyryls, streptocyanines, hemicyanines and arylidenes. 

[0037] The colour photographic product of the invention comprises in a conventional fashion dye-forming couplers 
with 2 or 4 equivalents. These couplers react with the colour developer in its oxidised form to form respectively a cyan, 
magenta or yellow image dye. These couplers are generally colourless and non-diffusible. According to another known 
embodiment, these couplers are contained in the development bath. Couplers which can be used are described in 

55 Research Disclosure. Section X. 

[0038] In addition to the compounds cited previously, the photographic product can contain other useful photographic 
compounds, for example coating aids, stabilising agents, plasticisers, anti-fog agents, tanning agents, antistatic agents, 
matting agents, etc. Examples of these compounds are described in Research Disclosure. Sections VI, VII, VIII, X 
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[0039] The supports which can be used in photography are described in Section XV of Research Disclosure: Section 
XV. These supports are generally polymer supports such as cellulose, polystyrene, polyamide or polyvinyl polymers, 
polyethylene or polyester, paper or metal supports. 

[0040] The photographic products can contain other layers, for example a protective top layer, intermediate layers, an 
5 antihalation layer, an anti-UV layer, an antistatic layer, etc. These different layers and their arrangements are described 
in Section XI of Research Disclosure . In addition to the emulsions described above, the product of the invention can 
contain other emulsions known in the field of photography. 
[0041 ] Examples of compounds within formula (I) include the following: 
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[0042] The following examples illustrate the present invention in greater detail. 

[0043] A monoformat photographic material with the coating structure (CN1) shown below was used in all the exam- 
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C oating structure (CN1) 



super-coat gelatin (1.0g/m 2 ) 



10 



25 



30 



Gelatin (2.2g/m 2 ) Cyan Image Coupler (0.6g/m 2 ) 
Silver Halide (1.0g/m 2 ) 

///////////////////////////////////////////////////// 
Cellulose Acetate Support 

T5 where the silver halide is a 400ASA iodo-bromide tabular grain emulsion with 4% iodide. 

Example 1 (Control) 

[0044] Film strips having the above (CN1) structure were processed in the developer of the composition shown above 
20 (Table 1). A time-of-development series was run for 2. 3.25. 5 and 8 minutes, represented on Figure 1 by curves a,b.c 
and d respectively. 

TABLE 1 
Developer composition 
Potassium 37.5 g/t 

carbonate (anhydrous) 
Sodium sulphite (anhydrous) 4,25 g/t 
Potassium iodide 1.2 mg/t 

Sodium bromide 1.3 g/t 

Hydroxylamine sulphate 2,0 g/t 

35 Anti-calcium agent 6.5 ml/t 

Colour developing agent 4 , 5 g/t 

pH 10 

40 

where the anti-calcium agent is a 40 % (w/w) aqueous solution of the penta sodium salt of diethylene triamine penta- 
acetic acid. 

[0045] The process cyde was as follows ; 

Developing step 1 to 8 minutes 
Bleaching step 2 minutes 

Fixing step 2 minutes 

so Washing step 2 minutes 

Drying 

where the bleaching step was carried out with a KODAK C-41® bleach(ll) solution, and the fixing step with 
55 KODAK C-41b® fixing solution. 

[0046] In Figure 1 , the solid lines are the sensitometric responses for the control process as descrfoed above. 
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Example 2 

[0047] Film strips having the above (CN1) structure were processed with thedeveloper composition of Table 1 except 
that 7 mg/i of the compound N1 was added to the developer composition. A time-of<levelopment series was run for 2, 
5 3.25, 5 and 8 minutes, represented by curves a,b,c and d respectively. 

10048] In Figure 1 , the dashed lines are the 6ensitometric responses obtained from a developer composition contain- 
ing the compound N1 and hydroxylamine as bi-nucleophilic agent in accordance with the present invention. 
[0049] It can be seen from the solid lines and dashed lines of Figure, 1 that the N1 addition provides a fogging effect 
(increase of the D^. 

10 

Example 3 

[0050] Rim strips having the above (CN1) structure were processed with the developer composition of Example 2 
wherein different levels of the compound N1 were added (from 0.01 mg/l to 35 mg/l). 
75 [0051 ] The results for a 5 minutes development time are shown in Table 2 below. 

TABLE 2 



(Nl) mq/t 


Drain 


0 


0.36 


0.01 


0.34 


0.1 


0.42 


0.5 


1.37 


2.3 


1.62 


7 


1.48 


10 


0.91 


35 


0.64 



[0052] Here it can be seen surprisingly that as the level of N1 is decreased down to about 2 mg/l the fogging action 
actually increases. 

40 

Example 4 

[0053] In this example, film strips having the above (CN1) structure were processed with the developer composition 
of Table 1 except that the compound N2 was added at a level of 1 0 mg/l. A time-of-development series was run for 1 , 
45 2.5, 5 and 8 minutes, represented by curves a,b,c and d respectively. 

[0054] The results are shown in Figure 2 where the solid curves are obtained from the developer composition free of 
N2 (i.e. control) and the dashed curves are obtained with the developer composition containing N2. The fogging effect 
of the composition of the present invention containing N2 and hydroxylamine as bi-nucleophilic agent can be observed 
at the three longer times. 

so 

Example 5 

[0055] A film strip having the above (CN1) structure was processed with the developer composition of Table 1 (con- 
trol). 

55 [0056] A second film strip having the above (CN1 ) structure was processed with the developer composition of Exam- 
ple 4 wherein the amount of the compound N2 was 3 mg/l. The film strip was processed for a 2.5 minutes development 
time. 

[0057] A third film strip having the above (CN1) structure was processed with the developer composition containing 
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N2 (3 mg/I) but free of hydraxylamine. 

[0058] The sensitometric results are shown in Figure 3 where the solid line (a) is obtained from the developer com- 
position of Table t (control), the dashed line (b) is obtained from the developer composition of Example 4 containing 3 
mg/I of N2 (invention) and the dotted line (c) is obtained from the developer composition of Example 4 containing 3 mg/I 
of N2 but free ol hydroxylamine (comparative), all for a 2.5 minutes development time. 

[0059] A comparison of lines (a) and (b) shows the fogging action of N2. The line (c) is very close to the control line 
(a) demonstrating that the fogging action is no longer operating. This shows clearly that the presence of hydroxylamine 
was necessary in this example for there to be a fogging effect. 

Example 6 

[0060] In this example, a film strip having the above CN1 structure is processed with a colour reversal processing, 
which comprises the following steps : 

Black-and-white development 1 minute 

Wash 2 minutes 

Colour development and 5 minutes 
reversal 

Bleach 2 minutes 

Fix 2 minutes 

Wash 2 minutes 
Dry 

where the bleach and fix are the same as used in Example 1 and the colour developer has the composition shown 
below 

Colour developer composition 
[0061] 

K 2 HP0 4 ,3H20 40.0 mq/t 

Sodium bromide 0.65 q/t 

Hydroxylamine sulphate 2.0 q/t 

Anti-calcium agent 6,5 ml/£ 

Colour developing agent 10.0 q/t 

Compound N2 3 mg/£ 

pH 11.7 



[0062] "me black-and-white developer was Kodak Readymatic® Developer. 

[0063] The sensitometric result is shown in Figure 4. Here it can be seen that the reversal has been effective. 
Example 7 

[0064] In this example, a film strip having the above (CNt) structure was processed with the developer composition 
of Table 1 (control). A seoond film strip was processed with a developer solution of Table 1 except that N3 was added 
at a level of 10 mg/l. A time-of-developmerrt series was run for 1, 2.5, 5 and 8 minutes, represented by curves a,b t c and 
d respectively. 
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[0065] The results are shown in Figure 5 where the solid lines are obtained with a developer composition of Table 1 
(control), the dashed lines are obtained from a developer solution containing N3 (invention). Here the fogging ability of 
the compound N3 at the three longer times can be seen. 

5 Example 8 

[0066] In this example, a control strip was run in the developer composition of Table 1 for 2.5 minutes. The result is 
shown Rgure 6, solid curve a 

[0067] A second strip was run in the N3-containing developer composition of Example 7, immediately after dissolving 
10 10 mg/i of N3. The result is shown Figure 6, small dashed curve d. 

[0068] A comparison of the solid curve and small dashed curve shows that the fogging effect occurs. 

[0069] A third strip was run in the N3-containing developer composition but 1 5 minutes after its dissolution. The result 

is shown Figure 6, large dashed curve c. 

[0070] A fourth strip was run in the N3-containing developer solution but 30 minutes after its dissolution. The result is 

75 shown Figure 6 small-large dashed curve b. 

[0071 ] It can be seen that after 1 5 minutes most of the fogging action remains. However, the compound N3 substan- 
tially decomposes in less than 30 minutes and then the developer solution behaves as if N3 had not been included. 
[0072] The unique feature of this material is that it acts as a nucleator initially but then loses its activity after time of 
standing in the developer composition. 

20 [0O73] The N3 compound thus can advantageously be incorporated into the photographic material, carrying-out its 
fogging function when contacted with a composition containing a bi-nucleophilic agent If any fogging compound 
washes out into the developer solution it is deactivated and so does not build up to unacceptable levels. 

Example 9 

25 

[0074] In this example, the material N2 was incorporated in an emulsion layer similar to that shown in coating structure 
(CN1). N2 wa6 incorporated at three different levels 1, 10 and 100 nmol/m 2 , represented on Figure 7 by curves a,b and 
c respectively, d being a control with no N2. 

[0075] These coatings were processed for 2.5 minutes development time in the developer shown in Table 1 , which 
30 contains hydroxylamine sulphate but does not contain compound N2. The rest of the process cycle was as shown pre- 
viously. 

[0076]— Tbe-results are shown in Figure 7 where it can be seen that as the level of compound N2 is increased the level 

of fogging also increases. 

[0O77] This example shows that when N2 is incorporated in a photographic layer but not present in the developer sdu- 
35 tion, a similar fogging effect is observed to that when N2 is present in the developer solution but not in the photographic 
layer. 

Example 10 

40 [0078] In this example, the experiment in Example 9 was repeated but now with hydroxylamine sulphate removed 
from the developer solution. It can be seen from Figure 8 that the fogging effect is now not present and the effect of 
increasing levels of N2 in the coating is to retard development. 

[0079] This shows that hydroxylamine sulphate is necessary for the fogging or nucleation effect to be observed when 
compound N2 is incorporated in the coating. This is a similar result to that found when N2 is present in the developer 
45 solution. 

[0080] This confirms the general observation that materials like N2 are fogging agents in the presence of hydroxy- 
lamine sulphate but not in its absence whether they are incorporated in the coating or are present in the developer. 

Example 1 1 - Synthesis of N1 

50 

[0081] N1 was prepared according to the reaction scheme shown below. 



55 
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Preparation of (3) 

[0082] The carboxylic acid (1) (12.0 g, 47.4 mmoQ was stirred at room temperature in thionyl chloride (190 ml) for 4.5 
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h. The excess thionyl chloride was distilled off under reduced pressure to give a yellow syrup. Dry THF (150 ml) was 
added and the solvent evaporated off under reduced pressure; this process was repeated again and a yellow solid was 
obtained. The above solid was dissolved in dry THF (80 ml) and added dropwise to a solution of the hydroxy compound 
(2) (8.4 g, 45.9 mmol) and triethylamine (6.0 g, 59.4 mmol) in dry THF at ca. 7 e C. After the addition was completed, the 
5 mixture was stirred overnight at room temperature and then poured into a mixture of ice/water (1 .5 1) and cone. HCl (1 5 
ml) with rapid stirring. The solid formed was collected by filtration under suction and washed with water (1 .5 £). The 
product was dried over P 2 0 5 under vacuum to give a cream coloured solid. Yield 1 9.1 g (99%). 

Preparation of (4) 

10 

[0083] A mixture of the nitro compound (3) (13.0 g. 31.1 mmol) and Pd/C (10%. 1 .8 g) in THF (500 ml) was hydro- 
- genated under 34 atm of hydrogen at 20?C for 20 h. After-removal of the catalyst byJ iltration and the solvent evaporated 
off under reduced pressure, a cream coloured solid was observed. The crude 6olid was triturated with diethyl ether (300 
ml), filtered and dried under vacuum to give the product (4) as a colourless solid. Yield 10.3 g (86%). 

is 

Preparation of (5) 

[0084] The aniline (4) (8.0 g, 20.6 mmol) was added portionwise to a mixture of water (40 m!) and cone. HCl (96 ml) 
at room temperature with rapid stirring. After stirring for 0.5 h, acetic acid (80 ml) was added to the above suspension. 

20 The mixture was then cooled to 5°C and an ice cold solution of sodium nitrite (1 .64 g, 23.7 mmol) in water (8 ml) was 
added dropwise over 10 minutes. Stirring was continued for a further 20 minutes at 5°C. The mixture was filtered under 
suction, directly into a rapidly stirred solution of stannous chloride (16 g. 84.4 mmol) in cone. HCl (120 ml) and water 
(280 ml). The precipitate formed was collected by filtration under suction and washed with dilute HCl (250 ml) followed 
by water (1 00 ml). After drying over P2O5 under vacuum, the hydrazine hydrochloride (5) was obtained as a cream ool- 

25 oured solid. Yield 8.5 g (93%). 

Preparation of (6) 

[0085] To a suspension of the hydrazine hydrochloride (5) (8.4 g, 1 9. 1 mmol), in dry pyridine, was added dropwise 3- 
30 chloropivaloyl chloride (3.0 g, 19.1 mmol) at 7°C with stirring. After the addition was completed, the mixture was stirred 

at room temperature for ca. 20 h and then poured into a mixture of ice/water (1 £) and cone. HCl (120 ml) with rapid 
stifringTThei^ecfpitate formed wascollected by f^ 

over P 2 0 5 in a vacuum, the product (6) was obtained as a tan coloured solid. Yield 9.0 g (97%). 

36 Preparation of (N1) 

[0086] To a suspension of palladium black (0.4 g) in 4.5% formic acid in THF (7 ml) was added a solution of (6) (0.4 
g, 0.82 mmol) in the same solvent mixture (12 ml) under nitrogen, at room temperature, with stirring. After a period of 
24 h, the palladium was filtered off and the solvent evaporated under reduced pressure to give a pink gum. The crude 
40 material was triturated with diethyl ether and the solid formed was collected by filtration under suction. The product (N1) 
was dried in vacuum and was isolated as a pink solid. Yield 0.23g (71%). 

Example 10 - Synthesis of N3 

45 [0087] N3 was prepared according to the reaction scheme shown below: 



so 
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so Preparation of (8) 

[0088] To a suspension of the hydrazine hydrochloride (7) (1 4.0 g, 55.9 mmol) in dry pyridine (1 00 ml) was added 2- 
chloropivaloyl chloride (8.2 g, 53 mmol) at 10°C over a period of 15 minutes. The reaction mixture was then stirred at 
room temperature for 20 h and then poured into a mixture of iceAvater (1 1) and cone. HCI with rapid stirring. The yel- 
65 low/brown solid was collected by liltration under suction and dried over P 2 0 5 in a vacuum oven. The crude was tritu- 
rated with diethyl ether and then dried under vacuum to give compound (8) as a cream coloured solid. Yield 14.1 g 
(85%). 
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Preparation of (9) 

[0089] To a suspension of (8) (3.0 g, 10.14 mmol) in dry toluene (35 m!) and dry THF (12 ml) was added t-butyl 
dimethylsilyl chloride (1.68g f 1 1 .1 mmol) under nitrogen, at room temperature with stirring. This was followed by the 
addition of triethylamine (1.12 g, 1 1.1 mmol). N,N«jimethylaminopyridine (0.05 g) and 1,8-diazabicyclo(5.4.0)undec-7- 
ene (3 drops). The whole suspension was heated to reflux tor 20 h. After cooling to room temperature, the mixture was 
filtered under suction and washed with diethyl ether. The solvent was removed from the filtrate under reduced pressure 
to give a yellow oil (4.5 g). Purification by column chromatography gave the required product (9) as a waxy solid. Yield 
4.0 g (97%). 

Preparation of (11) 

[0090] A solution of (9) (2.4 g, 5.8 mmol) in THF (250 ml) was hydrogenated over palladium on charcoal (10%, 0.5 g) 
under 34 atmosphere of hydrogen gas at room temperature for 24 h. After removal of the catalyst by filtration, the filtrate 
was cooled to ca. 5 °C and then treated with triethylamine (0.6g, 5.8 mmol) followed by dropwise addition of a solution 
of the acid chloride (10) (5.8 mmol). The acid chloride (10) was prepared from the corresponding acid (1.47 g, 5.8 
mmol) and thionyl chloride (20 ml). After the addition was completed, the mixture was stirred at toom temperature for 
ca. 20 h. The mixture was then filtered and the filtrate concentrated under reduced pressure. The crude material was 
dissolved in ethyl acetate (200 ml) and washed with 3N HCI (2 x 1 50ml) followed by brine (100 ml). The organic solution 
was dried over MgS0 4 , filtered and the solvent removed under reduced pressure to give a yellow gum (ca. 3 g). Purifi- 
cation of the crude by column chromatography gave the required product (1 1) as a cream coloured solid. Yield 1 .34 g 
(52%). 

Preparation of (N3) 

[0091] An ice cold solution of formic acid in THF (4.5%, 10 ml) was added to palladium black (0.7 g) under nitrogen. 
To the above suspension wa6 added dropwise a solution of (1 1 ) (0.65 g, 1 .48 mmol) in 4.5% formic acid solution in THF 
(20 ml). The reaction mixture was stirred under nitrogen at room temperature for 24 h. The catalyst was removed by 
filtration and the filtrate evaporated to dryness under reduced pressure to give a yellow solid (0.53 g). The crude yellow 
solid was triturated with acetonitrile (30 ml) at room temperature, filtered and dried under vacuum to give the required 
product (N3) as a cream coloured solid. Yield 0.34 g (65%). 



1 . A photographic processing solution for a reversal process comprising a compound (0 and a bi-nucleophilic agent, 
wherein the compound (I) corresponds to the following formula : 



A is a group capable of being adsorbed to the silver halide surface, 
L is a linking group and r is 0 or 1 , 

and R 2 are independently selected from an alkyl group, substituted or unsubstituted, and an aryl group sub- 
stituted or unsubstituted. 

2. The solution according to claim 1 wherein R 1 and R 2 are independently an alkyl group having from 1 to 12 carbon 
atoms, substituted or unsubstituted. 

3. The solution according to either of the preceding claims wherein the alkyl group is selected from methyl, ethyl and 




45 



wherein 



propyl. 
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4. The solution according to any one of the preceding claims wherein A is selected from thiourea, triazoles, benzotri- 
azoles, mercaptotetrazoles, mercaploimidazoles, mercaptothiazdes, mercaptooxazoles, mercaptotriazoles, inda- 
zoles, imidazoles, benzimidazoles and thioethers. 

5 5. The solution according to any one of the preceding claims wherein L is selected from the group consisting of 
alkylene, -CO-. -CO-0-, -0-CO-. -CONR-, -NRCO-, -S0 2 NR-, -NRS0 2 -, where R « H, alkyl or aryl ; -0- ; -0- 
(CH^O and -0-(CH2) n -0-CO-. where n « 1-5. 

6. The solution according to claim 5 wherein L is the group -0-CO, the linking group being hydrolysabie in a developer 
w solution. 

7. The solution according to any one of the preceding claims wherein the bi-nucleophilic agent is selected from 
hydroxyzine and hydrogen peroxide. 

is 8. The solution according to any one of the preceding claims wherein the amount of the bi-nucleophilic agent is in the 
range from 1 x 10" 3 Mto 0.3 M. 

9. The solution according to any one of the preceding claims wherein the amount of compound (I) is in the range from 
3x10' 7 Mto3x10' 3 M. 

20 

10. The solution according to any one of the preceding claims wherein the solution is a colour developing solution. 

11 . The solution according to any one of the preceding claims wherein the solution is a reversal solution. 

25 12. A process of producing a positive photographic image by imagewise exposure of a photographic reversal silver hal- 
ide material, conprising the step of contacting the photographic material with a solution as defined in any one of 
claims 1 to 11. 

13. A process of producing a positive photographic image by imagewise exposure of a photographic reversal silver hal- 
30 ide material, the reversal material containing a compound (I) as defined in any one of claims 1 to 6 of coverage from 

1 x 10* 6 mol/m* to 3 x 10" 3 mol/m 2 , comprising the step of contacting the photographic material with a photographic 
solution comprising a bi-nucleophilic agent. 

14. The process according to daim 13 wherein the bi-nudeophilic agent is selected from hydroxylamine and hydrogen 
35 peroxide. 

1 5. The process according to either of daims 1 3 and 1 4 wherein the amount of the bi-nucleophilic agent is in the range 
fromlxlO^MtoSM. 

40 
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